ABSTRACT
Hapke modeling of single scattering albedo (SSA) spectra extracted from 72 DISORT-processed CRISM data yields mineral abundances and grain sizes (Table DR2 ; 73 with locations where CRISM shows the strongest band depths at 2.3 and 2.5 µm ( Fig. 4 ; 85 Fig. DR2 ). An olivine-carbonate mixture and olivine spectra are good matches for the 86 ratio spectra extracted from spatially coherent THEMIS data (Fig. 4b) . 87
MORPHOLOGY 88
Carbonate abundance is anti-correlated with the presence of the olivine-bearing 89 sand cover (Fig. 2c) . The carbonate-bearing unit is highly fractured and light-toned with 90 darker, fracture-filling materials (likely sand; Fig. 3b ). The carbonate-poor/olivine-91 bearing outcrops exhibit a rough and pitted texture and typically lie stratigraphically 92 above the olivine-/carbonate-bearing unit with a seemingly conformable contact (Fig.  93   3b) . Notably, the carbonate-poor/olivine-bearing rock is morphologically distinct from 94 the capping unit, which has a massive appearance (Fig. 3) . 95
PHYSICAL PROPERTIES 96
Regional thermal inertia (TI) ranges from ~250 to 600 J m The thermophysical and compositional characteristics show distinct groupings. 103
The olivine-/carbonate-bearing materials typically have TI of ~400-500 SI ( Fig. 2; Fig.  104 DR3), and the ~10% higher TI in olivine-bearing/carbonate-poor materials can be 105 quantitative modeling agrees on total carbonate (~5%-15%) and relative differences in 147 carbonate abundance (~5%-15%). In the inverse model, the diagnostic 2.5-µm absorption 148 is overmodeled (Fig. 2b) , favoring the ~5% CRISM-derived carbonate abundance from 149 forward modeling ( Table DR1 and the 321 endmember library in Table DR3 ( Each spectrum corresponds to a unique morphology highlighted in Fig. 3 . C,D: CRISM 329 band indices THEMIS TI for the region in Fig. 1.  330 Geology . This atmospheric/surface separation technique and endmember 360 mineral deconvolution is commonly employed to determine mineral abundances to ~5-361 10% absolute areal abundance for minerals above the typical ~10% detection limit (Table  362 S1) (Feely and Christensen, 1999; Ramsey and Christensen, 1998) . 363
CRISM Data Analysis: Selection and Non-Linear Mixing 364
CRISM I/F data were atmospherically corrected using the volcano scan method 365 (Murchie et al., 2009 ) and processed into spectral index parameters (Pelkey et al., 2007) (Table S4) to simultaneously solve for phase abundance and grain size by 377 downhill simplex minimization of error between measured and modeled spectra over the 378 1.20 to 2.56 µm wavelength range; and (2) a forward model that uses laboratory-derived 379 optical constants for magnesite with a scene-derived olivine-basalt spectrum to establish 380 a relationship between band depth, single scattering albedo, and abundance for given 381 mixing ratios and grain sizes of olivine-basalt and carbonate. Approach 2 assumes that 382 the major compositional difference between the olivine-basalt bedrock and the carbonate-383 bearing materials is the addition of carbonate, an assumption warranted by TES and 384 approach 1 results, discussed further herein. Note that in Approach 2, band depth at 2.3 385 µm, band depth at 2.5 µm, and SSA each bound the maximum possible carbonate. They 386 must also produce simultaneously consistent values. Thus, while the albedo of the deposit 387 permits up to 25 wt.% Mg-carbonate mixed with basalt, the observed depth of the 2.5-µm 388 absorption in carbonate suggests the upper bound to be about 5 wt.%. 389 
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